Primary tumors involving the bony skeleton of the chest wall are uncommon. After a retrospective review of the histopathology archive at our institution from Oct. 08 to Mar. 09 we found three malignant neoplasms affecting the rib, clavicle and the costal cartilages, one mesenchymal chondrosarcoma, one case of clear cell chondrosarcoma and an aggressive osteoblastoma each having distinctive histological diagnosis. Our limited experience in the occurrence of primary chest wall tumors showed that there are occurrences of rare bony lesions. A strong clinical suspicion, clinico-radiological correlation and histopathological confirmation are required for proper evaluation.
Introduction
Primary tumors involving the bony skeleton of the chest wall are uncommon. The most common primary malignant tumour of the chest wall is chondrosarcoma [1] . Less common primary bony chest wall tumors include Osteosarcoma and Ewing's sarcoma/primitive neuroectodermal tumour (PNET). Multiple myeloma is a malignnant tumour of plasmacytes most commonly seen in the bone marrow, frequently involves the chest wall resulting in lytic lesions and bony expansion. After a retrospective review of the histopathology archive at our institution from Oct. 08 to Mar. 09 we found three malignant neoplasms affecting the bony skeleton of the chest wall and the costal cartilages, one mesenchymal chondrosarcoma, one case of clear cell chondrosarcoma and an aggressive osteoblastoma. All of the three cases have distinctive histopathological features allowing a histological diagnosis to be suggestive.
Case Reports
Clear cell chondrosarcoma is a rare mesenchymal neoplasm of unclear differentiation. Besides having a chondrogenic nature an osteogenic differentiation was also proposed. We have got a case of Clear cell chondrosarcoma in a 55 year male with chest wall swelling. The patient presented with a well defined lytic lesion of right upper chest wall grossly which was attached with rib and soft tissue measuring 3 × 3 × 0.2 cm. Contrast enhanced CT scan showing mass arising from rib with destruction of attached rib, mass showing heterogenous contrast enhancement with evidence of compression of mediastinal structures. (Figure 1(a) ) On gross examination cut surface shows, bluish white, myxoid and gelatinous areas. Foci of hemorrhage and necrosis also noted. Microscopically the tumor was composed of malignant chondrocytes with an abundant clear cytoplasm and sharply defined border with areas of calcification (Figures 1(b)-(d) ). Histological features are conclusive for clear cell chondrosarcoma.
Our second case, 25 year male presented with a chest wall mass of left side roentogenographically the clavicular lesion showed osteolytic appearances with stippled calcification (Figure 2(a) ). Grossly a mass of 6 × 5 cm with bluish cartilaginous areas and chalky white calcification at places seen, in a surgically excised specimen, received in our department Microscopically the tumor is characterized by a dimorphic pattern in which areas of well differentiated cartilage alternate with undifferentiated stroma composed of small cells (Figures 2(b) and (c)). The proportion of two components varies considerably and boundaries between two are abrupt. The small cells show hyperchromatic nuclei and are usually round to oval with areas of frank spindling sometime found. The small cells are arranged around large, gaping, stag horn shaped vascular spaces like hemangiopericytoma ( Figure  2(d) ). Pleomorphism and mitotic activity are inconspicuous. Chondroid areas were evident. Features are diagnostic of Mesenchymal chondrosarcoma. Immunohistochemical study showed S100 positive chondroid areas and small cell showing CD 99 reactivity, further confirming the histological diagnosis.
The third case was a 20 year female presented with a right chest wall mass of 13 × 6 cm in contrast enhanced CT scan (Figure 3(a) ) with a history of recurrence of a similar lesion 8 year back. X ray shows a radiolucent central nidas surrounded by a peripheral sclerotic area. Initially FNAC was done stained smears show clusters of atypical cells with fragments of osteoid formation (Figure 3(b) ). Excision of the tumour done, grossly a 12 × 5 cm bony mass with irregular surface seen. Microscopically the tumor was composed a bone-forming tumor with osteoblasts rimming osteoid and bony trabeculae ( Figure  3(c) ). The tumor consisted of predominantly disorganized osteoid surrounded by numerous large osteoblasts within the vascular stoma (Figure 3(d) ). No mitosis or anaplasia was seen. These findings were compatible with aggressive osteoblastoma.
Treatment policy for all three cases was wide resection under general anesthesia, including the affected rib with at least a 4 -5 cm free margin proximal and distal to the tumor, also resection of portions of the ribs immediately above and below the tumor, the adjacent muscles, and the pleura. In addition, the tissues adherent to the tumor was excised followed by chemo and radiotherapy. Post operative period of all the three cases were uneventful with no evidence of tumour recurrence till date.
Discussion
Primary tumors of bony skeleton of chest wall are uncommon, comprising 5% -10% of all bony tumors. In the literature it is reported that malignant neoplasms are significantly more common than are benign ones [2] . However, Hsu and his friends reported that the ratio of malignant neoplasms to benign neoplasms is similar with the ratio of 1:1 [3] . In this study, 3 patients who were operated for a primary rib lesion were retrospectively evaluated, and their postoperative pathological features were classified. Literature review of such three cases was done and different aspect of individual cases was discussed separately.
Clear cell chondrosarcoma is a rare variant that has a relatively good prognosis compared to other variants [4] . Clear cell chondrosarcoma typically affects a younger age group has a better prognosis and is most commonly an epiphyseal lesion but our case showed higher age of incidence. It is a low grade cartilage neoplasm with round cells possessing clear ground glass cytoplasm and sharply defined border often interspersed with small trabeculae of woven bone. The majority of clear cell chondrosarcoma occur in the proximal end of the femur or humerus (in a juxta articular portion) in the third or fourth decades of life in contrast to chest wall swelling in our case. Radiologically these tumors are osteolytic, slightly expansile, sharply marginated and without evidence of matrix mineralization, grossly the tumor shows areas of hyaline cartilage that appear grey and fleshy with areas of cystic changes. Microscopically these tumors are lobulated with benign giant cells usually found at the edge of the lobules. The tumor cells have well defined cytoplasmic borders and a centrally placed round nucleus with occasional prominent nucleolus. Vascularity is a common feature of these tumors and Immunohistochemically exhibits immunoreactivity for S100 protein and collagen type II & X.
Mesenchymal chondrosarcoma is also rare highly malignant tumor first described by Lichtenstein and Bernstein (1959). [5] Most patients are of second or third decades of life with equal sex distribution as seen in our case. The bones most commonly affected are jaw, pelvis, femur, ribs and spine with involvement of some extraosseus structures like orbit, meninges etc. Occurrence in the rib is also quite rare. Radiologically the tumor presents with a permiative type of bone destruction with or without mineralization which was present in our case. Grossly the lesion is pink and fleshy but may show foci of calcification. Huvous et al. [6] have divided mesangial chondrosarcoma into two basic type; hemangiopericytoma like and small dark round cell type. Immunohistochemically, the cartilaginous areas are indistinguishable from other forms of chondrosarcoma. [7] The small cell component is positive for vimentin, CD 99 and Leu 7 [8] . Chondroid areas are positive for S100 protein. Mesenchymal chondrosarcoma is a highly aggressive tumor. In general, they have a metastatic rate higher than other cartilaginous malignancies and have an increased tendency to metastasize to the brain, lung, and liver. Metastasis to the lung is most common. The long-term prognosis is generally poor with 5-and 10-year survival rates of about 50% and 25%, respectively [9] . There are few published cytogenetic studies of mesenchymal chondrosarcoma. Recently, translocations involving chromosomes 13 and 21 ((13; 21) (q10; q10)) have been demonstrated in three tumors (two skeletal, one extraskeletal), possibly representing a chromosomal rearrangement characteristic of this neoplasm [10] . However, a single case of mesenchymal chondrosarcoma has also been reported to show the reciprocal translocation t (11; 22) (q24; q12) typical of Ewing's sarcoma/peripheral primitive neuroectoder-mal tumor (PNET) [11] , suggesting a possible relation-ship with this entity.
Osteoblastoma is an uncommon primary bone tumor. The most common sites are the vertebral column and long bone, followed by the feet, skull, clavicle and the ribs. The rib is involved in less than 5% of patients [12] [13] [14] . Patients are mostly less than 30 years of age, with approximately 70% of all cases occurring in the second or third decade of life. Males are affected more often than females in a ratio of approximately 2 to 1. Symptoms and signs of osteoblastoma are variable, but the characteristic symptom is a localized, dull pain that does not get worse at night in most cases and cannot be relieved by salicylates [15] . But our patient was a 20 years female. Osteoblastomas can be misdiagnosed as an osteosarcoma if correlation with clinical history, radiolo-gy, and histology is not carefully considered or if the several variants of osteoblastoma are not recognized. These variants lie on a morphologic spectrum between conventional osteoblastoma and osteosarcoma. Aggressive osteoblastoma is one such subtype. The histological features of aggressive osteoblastoma may appear malignant, and its biologic behavior may separate it from conventional osteoblastoma. The presence of epithelioid osteoblasts, lace-like or sheet-like osteoid production, and a permeative pattern of tumor growth in osteoblastomas is thought to be associated with an aggressive clinical behavior. The clinically aggressive behavior of osteoblastoma is not related to particular histological features, but rather to the skeletal location. Mitotic activity is not present in osteoblasts in the osteoblastoma. Epithelioid osteoblasts were detected in 14% of the cases without any mitotic activity. Lace-like or sheet-like osteoid was present in 36% of the cases studied [16] . Cytogenetic evaluation of the neoplasm revealed a pseudodiploid clone with a balanced translocation involving chromosomes 4, 7, and 14 [17] .
We report an osteoblastoma of the rib occurring in a woman, which was osteolytic, expansile and well circumscribed with variable quantities of calcification or ossification areas. Certain typical CT and histological features of osteoblastoma are well demonstrated, but the ectogenic growth with expansion of the adjacent rib and female occurrence is very rare which has not been previously described.
Conclusion
Our limited experience in the management of primary rib tumors showed that there are occurrences of rare bony lesions in the rib. A strong clinical suspicion, clinicoradiological correlation and histopathological confirmation are required for proper evaluation. Consideration of such rare tumours must be there for proper management. Surgery must consist of wide resection with tumor-free margins in order to provide the best chance for cure in both benign and malignant lesions.
